Targets for improving tumor response to radiotherapy.
Radiotherapy is one of the most common treatment modalities for controlling a wide range of tumors. However, it has been shown that radiotherapy alone is unable to completely eradicate some tumors and could be associated with a high possibility of tumor recurrence. To date, various experimental and clinical studies have been conducted to explore some efficient targets within tumor microenvironment (TME) to enhance tumor response to radiotherapy; thus help eliminate or eradicate tumors. Although targeting DNA damage responses (DDRs) is associated with severe toxicities, studies in recent decade suggest that inhibition of some apoptosis/survival targets within TME is promising. This is also associated with changes in the numbers of T regulatory cells (Tregs) and cytotoxic T lymphocytes (CTLs). The inhibition of cyclooxygenase-2 (COX-2), phosphoinositide 3-kinase (PI3K), mammalian target of rapamycin (mTOR), mitogen-activated protein kinases (MAPKs) and vascular endothelial growth factor (VEGF) have also shown promising results. The combination of receptor tyrosine kinase (RTK) inhibitors with radiotherapy is interesting as well as the clinical use of some drugs and antibodies. Epidermal growth factor receptor (EGFR) inhibitors are the most common RTK inhibitors. Some clinical trials in recent years have shown very interesting results for immune checkpoint inhibitors (ICIs), especially programmed death-ligand 1 (PD-L1) and CTLs-associated antigen 4 (CTLA-4) inhibitors. It has been suggested that administration of ICIs during or after hypofractionated radiotherapy could lead to best results. In this review, we explain TME response to radiotherapy and potential targets for sensitization of cancer cells to radiotherapy.